Audiwfrequency acoustic signals in gases have been detected by memuring the bending of an opt ical beam directed through the gaa to a custom-built position-sensitive photodetector. The beam deflection is caused by a transverse acoustic density gradient, and can be calculated when the acoustic field is known. The spectrum of a cylindrical resonator was recorded using both a calibrated microphone embedded in one end of the cylinder, and deflection of a laser beam passing through the center of the cylinder along a diameter. The beam-deflection technique was found to be sufficiently sensitive for the recording of voice and musical instruments, both in digital form on laboratory instruments and on audio tape.
In previous work (1, 2) , an optical beam deflection technique was developed to sense ultrasound radiated from solid materials. Beam deflection occurs when density variations tisociated with the acoustic wave cause corresponding variations in the index of refraction. (3) A position-sensitive photodetector detects the amount of beam deflection.
In this report, gas-coupled l~er acoustic detection (GCLAD) has been investigated for applications in the audible frequency rnge.
The technique has been used to record complex sound fields, such as the human voice and musical instruments (shown in Figure 1 ). Some preliminary quantitative results have been obtained through mewurements of the frequency response of a cylindrical cavity using the apparatus shown in Fig. 1 . An acoustic standing wave wx generated in the cavity by a speaker coupled through a port on axis at one end (z' = O) of the cylinder. The speaker was driven directly by a frequency synthesizer which generated a high-purity sine wave at a source impedance of 50 Q. An electret microphone was located on mis at the other end (z' = L). A probe l~er beam prosed along a diameter (length 2a) at z' = L/2. Two-phase lock-in amplification was used to record both the GCLAD and microphone signals. The frequency response of the cylindrical cavity from 4 to 5 kHz is shown in Fig. 2 . The only mode in this range is the 100-mode near 4.3 kHz, which is strongly excited and strongly coupled to both GCLAD and microphone detection.
The response curves observed with the two methods are very similar, with a slight frequency offset probably due to lack of temperature control. Equation (1) ww used to ctiibrate the microphone from the observed beam deflection at resonance. In future work a high-quality capacitance microphone which can be independently calibrated will be used to further test the resonator configuration as a means of absolute calibration of microphones. In principle, with improved resonator quality and beam alignment, it should be possible to measure the ratio @ion/plon for many modes. The results could be used to calibrate the microphone at the respective frequencies.
